Introduction
Safflower is a very branched, herbaceous and annual plant of the Asteraceae family. The plants reach a height of 150 cm with globular flower heads having cream, yellow, orange or red flowers (Dajue and Mündel, 1996) . It is grown for oil, meal, birdseed, and raw material for various industrial products. Generally, the main use of safflower is for edible oil, some is used for birdseed, a small amount goes for industrial uses and the meal or whole seed is fed to dairy cattle. Medicinal uses of safflower have been important in countries such as China and India (Mündel et al., 2004) .
There are two types of safflower varieties, one that is rich in PUFA (especially linoleic acid) and other that is high in MUFA (especially oleic acid). The oil in linoleic safflower contains about 70-80% linoleic acid and is used for edible oil products such as salad oils and soft margarine. Researchers disagree on whether oils high in polyunsaturated acids, help decrease blood cholesterol and the related heart and circulatory problems (Oelke et al., 1992) .
The meal that remains after oil extraction is used as a protein supplement for livestock. The meal usually contains 22-25% protein and much fiber (Oelke et al., 1992; Kurt et al., 2011) .
Studies have shown that safflower seed supplementation can have positive effects on fatty acid profiles in meat of lambs, cattle and broiler (Bolte et al., 2002; Shafey et al., 2003; Boles et al., 2005; Peng et al., 2010) and also egg (Shafey et al., 2003; Hur et al., 2003; Malakian et al., 2011) and cow milk (Stegeman et al., 1992) . However, the level of cholesterol in the egg has not been affected (Hur et al., 2003; Malakian et al., 2011) .
This research was carried out to determine the effects of GSS on fatty acids composition and cholesterol level of chicken meat.
Material and Methods
In total, 120, 1-old broiler chicks were divided into four groups (0, 2.5%, 5% and 10% were added to commercial broiler diet) of 30 chicks each one was three replicate with similar body weights (41.8±0.4 g). They were kept in floor pens (65x65x45 cm (for 0-21 days) and 120x120x90 cm (for 22-41 days) in a chicken chamber.
Treatment birds were fed on the basal (commercial) diets supplemented with 0 (control) (0), 25 (2.5%), 50 (5%) and 100 (10%) g GSS per kg diet. Nutrient compositions of the commercial diets are shown in Table 1 . Fatty acid composition and cholesterol content of the safflower seed oil was determined by gas chromatography ( total were slaughtered at 41 days. Following chilling of the carcass in coldwater, skin, thigh, breast and wings were dissected and collected. The samples were frozen and stored at -20 o C until they were analyzed. Total lipids from tissues and feeds were extracted by standard procedures following homogenization in a suitable excess of chloroform/methanol (2:1) as described by Folch and Stanley, 1957. Analyses of fatty acid composition were performed on FocusGC gas chromatograph (Thermo, Milan, Italy) equipped with the flame ionization detector and a capillary column (DBwax, 30 m x 0.25 mm, 0.25 µm film thickness; Agilent Technologies, Palo Alto, CA). GC conditions were performed according to TS EN ISO 5508 (Anonymous, 1996) . The injector and detector ports were set at 250 and 280 o C, respectively. The oven temperature program was initially set at 90 ºC for 2 min, and then increased at a rate of 10 o C, where it remained for the last 12 min. The hydrogen carrier gas flow was set at 65 kPa, hydrogenate 30mL min -1 and air at 300 mL min -1 . Injection of the 1 μL samples was performed with a split ratio of 50:1. Fatty acid methylation procedure according to the TS EN ISO 12966-2 method was performed (Anonymous, 2011) . Approximately 100 mg of sample weighed in a 10 ml capped test tube, 2 ml of isooctane and 0,1 ml of 0,2 M KOH in methanol was added. Closure of the test tube is vortexed for 1 minute was stirred. Into the tube by adding 2 ml of 40% NaCl solution was shaken again. Isooctane phase was transferred to a vial by adding approximately 1 g of sodium hydrogen sulfate were added. About 30 min. after aging for up to GC was taken from the supernatant was injected.
The same equipment was used for the cholesterol levels, except that the column (Model HP Ultra 2) was different.
Sample preparation, saponification and GC analysis of cholesterol were carried out according to the (Madzlan, 2008) Differences between groups were analyzed with one-way analysis of variance (ANOVA) by using the statistical package SPSS (2001) for Windows version 11,0. Significant means were subjected to multiple comparison test (Duncan) at alpha = 0.01 level.
Results and Discussion

Effect of feeding with GSS on fatty acids composition of chicken meat
As the amount of safflower seed added in mixed feed had increased, the ratio of palmitic acid from among the major fatty acids had decreased in leg meat, skin and wing meat, and it had not changed in breast meat. Addition of safflower seed to the stearic acid amount in these parts had not had a significant effect. Again, while oleic acid, from among MUFA, had significantly decreased, the amount of linoleic acid, from among PUFA, had significantly increased in all parts.
The SFA amount of leg meat and breast meat had not changed by feeding with safflower seed added feed. But the SFA amount of skin and wing meat had decreased. While the total MUFA values had decreased in all the parts, the total PUFA values had significantly increased (Table 3 , 4, 5 and 6). Öztürk, (2004) had determined by his study that the rapeseed oil decreases the linoleic acid, increases the linolenic acid amount in leg and breast meat. Moreover, while MUFA amount had increased, the SFA amount had decreased. In the study of (Ciftci et al., 2010)), SFA had decreased and PUFA had increased in the leg of broiler chicken meats fed by antibiotics and cinnamon oil added feed. In this respect, our study is showing similarity with that study. While MUFA had decreased in our study, it had not been affected in that study.
In the study of the same researcher, no change had been observed in the fatty acid composition of breast.
Effect of feeding with GSS on cholesterol amount of chicken meat
Feeding with safflower seed added feed had significantly affected the cholesterol level of chicken meat. In the group for which 10% safflower seed was added, the cholesterol amount had significantly decreased in leg, breast and skin parts compared to the control group (P<0.05). And no significant change had been observed in the wing (Table 3 , 4, 5 and 6).
In the study of (Rezaei and Monfaredi, 2010) , which had been performed by adding 2% and 4% soybean oil and by adding suet at the same ratio to the ration, the cholesterol amount had decreased both in breast and leg meat of soybean oil added groups, and it had increased in groups for which suet had been added. The cholesterol amount, which had been 125.75 mg 100 g -1 and 90.40 mg 100 g -1 respectively in the leg and breast meat of the control group, had regressed to the level of 97.60 mg 100 g -1 and 69.80 mg 100 g -1 respectively in the leg and breast meat of group for which 2% soybean had been added. And in the group for which 4% suet had been added, it had increased to the level of 147.88 mg 100 g -1 in leg meat, and 110.68 mg 100 g -1 in breast meat. It is being observed that the cholesterol values of leg and breast meat are higher than the values in our study. In the study performed by (Ciftci et al., 2010) by using cinnamon oil, the decrease of cholesterol values in leg and breast meat is showing similarity with our study. In the study of (Wang at al., 2006) , that had been performed by adding different ratios of red fermented rice to the ration, the decrease of cholesterol amount in leg and breast meat is showing similarity with the values found in our study. Dinh et al., (2011) had reported that the cholesterol amount had been determined in between 27-90 mg 100 g -1 in raw chicken meat and in between 59-154 mg 100 g -1 in cooked chicken meat. In their another study, they had determined cholesterol of over 100 mg 100 g -1 in skin. Bolte et al., (2002) had determined the cholesterol amount in leg meat as 59.3 mg 100 g -1 . This value is similar to the value determined in our study. 
Conclusions
Safflower seed had significantly affected the fatty acid composition in the chicken meat. In the chicken meat which had been fed by mixed feed with 10% GSS addition, the PUFA amount had significantly increased, MUFA amount had significantly decreased. Also, cholesterol content significantly decrased in this group.
PUFA can help to reduce bad cholesterol levels in blood and this could reduce the risk of heart disease and stroke. PUFA also provide essential fats that body needs but can not produce itself (such as omega 3 and omega 6) in human body. In this study PUFA amount had been significantly increased in legs, breast, skin, and wings meat of broiler chicks by adding safflower seed.
As a conclusion, adding 10% grinded safflower seed to chicken diets could reduce cholesterol levels in meat and also had positive affects on some fatty acids levels.
